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in which n and nr represent the indices of refraction of the adjoining media.
If a perpendicular OR be dropped from 0 upon P0f and a perpendicular OR' upon P'0'f, then, to terms of the second order,
PO' = PO + RO',    OPr = OP' - O'R'. .    .    (9) Also, to the same degree of approximation,
R0f = 00'.cos P6><7,    O'R' = <9<9'-cos P'6><9'.      (10)
FIG. i.
In order to calculate cos POO' imagine an axis <9Z> perpendicular to ON and OE, and introduce the direction cosines of the lines PO and 00' referred to a rectangular system of coordinates whose axes are ON, OE, and OD. If 0 represent the angle of incidence PON, then, disregarding the sign, the direction cosines of PO are
cos 0,   sin 0,    o,
:hose of 00' are
o,    cos
sn index of refraction of each medium by the distance trav in it, i.e.  2nl, has a maximum  or minimum value;   i differs from a like sum for all other paths which are infii close to the actual path by terms of the second or higher o Thus if S denotes the variation of the first order,
